ヒンパツ スル ナンキョク リュツォ・ホルム ワン ノ カイヒョウ リュウシュツ 1980ネン ～ 2003ネン ノ カイヒョウ ジョウキョウ カラ by 牛尾 収輝 & Shuki Ushio

Scientiﬁc Note
	

+32*,**-

Frequent sea-ice breakup in Lu¨tzow-Holmbukta, Antarctica,
based on analysis of ice condition from +32* to ,**-
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Abstract: The history of sea-ice breakup in Lu¨tzow-Holmbukta, Antarctica, has
been investigated for the period +32*,**-. Though spatial and temporal scales for
breakups are di#erent among each event, breakup phenomena have occurred at least +3
times. The geographical sites of breakups are almost the same in the bay and
commencement is usually in autumn. In particular, the +331/+332 event covered a
wide area and was of long duration. Since then, autumn to early winter breakup has
continued until winter ,**-. It is suggested that a southerly wind ﬁeld, small snow
depth and mild winter prior to the breakup are factors which favor breakup events.
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Fig. +. A large-scale sea-ice breakup in winter. NOAA/AVHRR image on +2 July, +331.
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Fig. -. History of sea-ice breakup in Lu¨tzow-Holmbukta from +32* to ,**-. Black-colored period:
breakup in the central part of the bay; hatched period: breakup occurred only along Soˆya
Kaigan (Soˆya Coast); gray: inferred as period with high possibility of breakup; V: v-shaped
crack appeared; C: north-south crack appeared; *: year with maximum increase of 0* cm or
more for snow depth at Kita-no-ura Cove, Syowa Station.
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Table +. Frequencies percentage () of wind direction at Syowa Station in +331. The
normal values are calculated by averaging values from +301 through +33/.
Wind direction NE SSSESE
YearºMonth April May June July
+331 ., +- 2 3 +, 2 0 +,++ 0
Normal ,, 1 0 . 0 1 0 0 0 .
	a»m¨©ª«¬­'	*¼+32*,**-¼ 343
	

..,. 

  	
 !"
#$%&' ()*+,  -
.
/01 *+,2 32&,4	
2
56 	Kawamura et al. 7+3318 92&: 7superimposed ice8 
;$<=>(?>@ 7snow ice:AB$42
32&561;&8 
C :AD
( E !F
 *+,G:1 "HI#$
JK
 L@ %&'M()N%$2  *)
O(PQ *++R$GST1,U2 "HI#,4
V+W6XLF
YZ[\]!^-$ _`&:./a0b1cde2(
f	$ g3h45i%&:$ .%j6718/k9(l:
cdemn2& /1l:;<Pop	
q% rstG=
u
vwxyz >{?@E (Po$|9&
}%2 .
/a0b*~cde
2& @ . +32*/ /|9) 7Aj ,
8 
<B
2 f9$$	2&.C)D0b$% E
D(/9O(/9FG9	
HID$% 		$ .$
J 0* cm:/ / 
2 @ -K/ * L2& f6 
/!2& +33*/MNOFN%2&E $%@O/$
O!
P
uQ2(	
`9 > $JR
S2& +322/ +332/ ,**+/ ,**,/L( 
GS1T
U2&	
	2(
 +302/9 +313/$.qV&6 7W2 +31+/
 +310/
XY8 O$%& +303/
 +31*/(OZ/$%&  +302
/9 ,**,/$ -//L( 
O
[/8  @\
(JKIF ]¡_¢£0^¤
./a0bHI*~¥6
2¦§ 2¨1YZ[\
]!^-¦©UXmn
 2¨ _!¦ª`$ «¬­®¦
 7¯°d±­®8 U¡ ¦©U`²# ³'&E {F

´` aDJK
2 µF &(PQ¦¶·F
fL
2«¬­®¦1bc¸dq·F
n¹ @ /«¬
ºe»¼344
 / +32- ,**+ 	
  
 !" +33-#$%&'(	)* %&+,+-. ,* km
/012%34 56 /789:;<=6> ?
Fig. /. Variation of penetration distance by ramming icebreaking of Shirase. Years of departure
from Tokyo are indicated along the abscissa. In +33-, the ship did not come alongside
Syowa, so data are based on the route up to ,* km o# Syowa Station. The solid curve
approximates a ﬁfth degree polynomial.
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Fig. .. Relative variation of snow depth on land-fast ice at Kita-no-ura Cove, Syowa Station, from
+32* to ,**,. For each year, the date of the ﬁrst measurement is taken as zero on the
ordinate axis.
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Fig. 0. Inter-annual variation of monthly mean air temperature during the cold season (August,
September, October) at Syowa Station. Values for each month are connected in sequence.
The values for the +330 season are indicated by closed circles.
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